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To Barbara:


. . . constant as the northern star, of whose true-fixed and resting quality there is no fellow in the firmament.
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We should not be surprised if we find that life, wherever it originated, spread rapidly from one planet to another. Whatever creatures we may find on Mars will probably be either our ancestors or our cousins.


Freeman J. Dyson







Certain topics in science are deemed ‘unsuitable’. A form of scientific censorship arises to prevent these ideas getting out into wider circulation and challenging the current orthodoxy’s accepted status quo. Yet the history of science is littered with ideas which were initially frowned upon, only to be accepted later, sometimes long after the death of their proponents.


Malcolm Smith



			



About the Book




Listen to the wisdom of the Old Ones.


The red world and the blue world are brothers, born together out of the same cold darkness, nourished by the same Father Sun. Separated at birth, for uncountable ages they remained apart.


But now, like true brothers, they are linked once more.







Prologue: The Sky Dancers


The rental minivan jolted and lurched along the ruts of the unpaved road as Jamie Waterman squinted briefly at the dying red sun touching the ragged skyline of the mountains. Jamie was driving too fast and he knew it. But he wanted to get there before his grandfather died.


Soon it would be dark and he’d have to slow down. The unmarked road twisting through the desert hills would be unlit except for his headlamps – and the stars. Might as well be driving the rover on Mars, he said to himself.


As the sun disappeared behind the distant mountains and the shadows reached across the desert to overtake him, Jamie knew he would have to stop again to ask directions. He had passed a hogan several miles back, but it had looked dark and empty.


Now he saw a mobile home, rusted metal sides and a slanted awning over the screen door. Lights inside. A pair of battered pickup trucks in front. As he pulled to a stop, spraying dust and pebbles, a dog yapped from out of the shadows.


The screen door banged open and a young man appeared in the doorway: jeans, tee-shirt, can of beer clutched in one hand, long braided hair.


Jamie slid the driver’s side window down and called, ‘I’m looking for Al Waterman.’


With the light from inside the mobile home behind him, the young man’s face was impossible to see. Jamie knew what it looked like, just the same: stolid, dark eyes, broad cheeks, emotions hidden behind an impassive mask. Much like his own.


‘Who?’


‘Al Waterman.’


The young Navaho shook his head. ‘He don’t live here.’


‘I know. He’s in a hogan up along this road, I think. That’s what they told me down at the post.’


‘Not here,’ the young man repeated.


Jamie understood his reticence. ‘He’s my grandfather. He’s dying.’


The Navaho stepped down to the dusty ground and slowly walked over to Jamie’s minivan, boots crunching on the gritty soil.


He looked closely at Jamie. ‘You the guy who went to Mars?’


‘Right. Al’s my grandfather. I want to see him before he dies.’


‘Al Waterman. The old guy from Santa Fe?’


Jamie nodded.


‘I’ll take you there. You can follow me.’ Without waiting for a reply he loped to the nearer of the two pickups.


‘Don’t drive too fast,’ Jamie called. He had driven across the badlands of Mars, but he didn’t want to have to chase a pair of dim tail lights at breakneck speed across the dark New Mexico desert.


Sure enough, the youngster took off in a roaring cloud of dust. Jamie shifted into four-wheel drive and followed him grimly, sweating as he wrestled the wheel of the jouncing minivan with both clenched hands.


Al Waterman had been a shopkeeper in Santa Fe all his adult life, with a condo in town and a ski lodge up in the mountains, but now that he was dying he had returned to the reservation where he had been born.


Everyone seemed to know about Al and his famous grandson, the man who had travelled to the red planet. Wherever Jamie stopped to ask directions, they knew exactly where Al’s hogan was. Trouble was, Jamie thought as the minivan jolted through the darkness, there weren’t any direction signs along these old roads. Nothing but darkness and the clear desert sky. Thousands of stars but not one sign to point his way.


At last the pickup skidded to a stop near the low dome of a hogan. Jamie pulled up beside him, but the young man was already backing up his truck, heading home.


‘Thanks!’ Jamie yelled out of his window.


‘’Kay,’ he heard from the truck as it spat gravel and roared off into the night.


Frightened of death, Jamie thought. The Navaho would not stay in a place where a death had occurred, whether out of respect or fear of evil spirits, Jamie did not know. They would abandon this hogan after Al died. I wonder what they do with mobile homes, Jamie asked himself as he got out of the minivan.


The hogan seemed little more than a rounded hump of dried mud on the desert floor, with a single light shining through a curtained window. The night was chilly but still, the dark sky so clear that the sparkling stars seemed almost close enough to touch.


It was even colder, somehow, inside the hogan. Jamie kept his sky-blue windbreaker zippered; the pitiful little blaze in the fireplace cast a flickering light, but no heat. An old woman sat on the floor in a corner near the fire, wrapped in a colorful blanket. She nodded once to Jamie but said nothing, silent and sturdy as a rock.


Al was curled fetally on the bed in the far corner, nothing but a shell of the man he had been, a husk whose insides had been devoured by cancers. Yet he opened his eyes and smiled when Jamie bent over him.


‘Ya’aa’tey,’ he whispered. His breath smelled of decay and sun-baked earth.


‘Ya’aa’tey,’ Jamie replied. It is good. That was a lie, in this place at this time, but it was the ancient greeting.


‘That’s what you said when you got to Mars,’ Al said, his voice already as faint as a ghost’s. ‘Remember?’


They were the words Jamie had spoken to the television camera when the first expedition landed.


‘I’m going back there,’ Jamie said, bending low so his grandfather could hear him.


‘Back to Mars? You’re going?’


Nodding tightly, Jamie said, ‘It’s official. I’ll be mission director.’


‘Good,’ breathed Al, with a wan smile. ‘Mars is your destiny, son. Your path leads to the red world.’


‘I guess it does.’


‘Go in beauty, son. Now I can die happy.’


Jamie wanted to say no, you’re not going to die, grandfather. You’re going to live for many years more. But the words would not come to his lips.


Al heaved a sigh that racked his frail body. ‘The sky dancers are coming soon. They’ll take me with them.’


‘Sky dancers?’


‘You’ll see. Wait with me. It won’t be long now.’


Jamie pulled up the hogan’s only chair and sat by his grandfather’s bed. His parents had been killed in an auto crash two years earlier. Al was the only close relative he had left. After him there would be nothing, no one. The old man closed his eyes. Jamie could not tell if he were still breathing. The only sound in the chill little room was the crackling of the fire as the silent woman fed sticks to it.


The wooden chair was hard and stiff, its woven rope seat as unyielding as rock, yet Jamie dozed off despite himself. He stepped off a high cliff, naked in the hot sun, and began to fall, slowly, as in a dream, falling down the face of the blood-red mesa.


He awoke with a start. Al was clutching at his knee.


‘The sky dancers!’ Al croaked in his feeble voice. ‘They’ve come!’


He’s delirious, Jamie thought. He turned to the woman, still sitting silently near the fire. She looked up at him with dark, calm eyes but said nothing.


‘Look!’ Al pointed a quivering finger toward the curtained window. ‘Go outside and look!’


Confused, Jamie pried himself out of the chair and went to the door. He hesitated, turned back toward his grandfather.


‘Go on!’ Al urged, excited, trying to lift himself up on one emaciated arm. ‘You’ll see!’


Jamie opened the door and stepped out into the cold dark desert night. His breath frosted in the air. He looked up at the stars.


And saw shimmering curtains of delicate pinkish red, pale green, flickering white, pulsating across the sky, dancing silently, glittering, rippling, covering the sky with their ghostly glow.


The Northern Lights, Jamie knew. The sun must have erupted a monster flare. Then the Navaho side of his mind said, the sky dancers. They’ve come for Al.


Jamie stood transfixed, watching the delicate, awesome display in the night sky. He remembered that you could see auroras almost every night on Mars, even through the tinted visor of your spacesuit helmet, but here on Earth the sky dancers were rare. Yet so beautiful that they made even death seem less frightful.


At last he ducked back inside the hogan. His grandfather lay still, a final smile frozen on his face. The woman had come over to his bed and was smoothing Al’s blanket over him.


‘Goodbye, grandfather,’ Jamie said. He felt he should cry, but he had no tears.


He went outside again, walking slowly toward his minivan. There’s no one left, Jamie said to himself. No one and nothing left to keep me here.


Low on the rugged horizon, the unblinking red eye of Mars stared at him, glowing, beckoning. Two weeks later he lifted off from Kennedy Space Center on a Clippership rocket, on the first leg of his journey back to Mars.




Data Bank


The First Mars Expedition confirmed much of what earlier robot spacecraft had discovered about the red planet.


Mars is a cold world. It orbits roughly one and a half times farther from the Sun than the Earth does. Its atmosphere is far too thin to retain solar heat. On a clear midsummer day along the Martian equator, the afternoon ground temperature might climb to seventy degrees Fahrenheit; that same night, however, it will plunge to a hundred below zero or lower.


The atmosphere of Mars is too thin to breathe, even if it were pure oxygen, which it is not. More than ninety-five per cent of the Martian air is carbon dioxide; nearly three per cent nitrogen. There is a tiny amount of free oxygen and even less water vapor. The rest of the atmosphere consists of inert gases such as argon and neon, a whiff of carbon monoxide, and a trace of ozone.


The First Mars Expedition discovered, however, something that all the mechanical landers and orbiters had failed to find: life.


Tucked down at the floor of the mammoth Valles Marineris – the Grand Canyon that stretches some three thousand kilometers across the ruddy face of the planet – sparse colonies of lichen-like organisms eke out a perilous existence, hiding a few millimeters below the surface of the rocks. They soak up sunlight by day and absorb the water they need from the vanishingly tiny trace of water vapor in the air. At night they become dormant, waiting for the sun’s warmth to touch them once again. Their cells are bathed in an alcohol-rich liquid that keeps them from freezing even when the temperature falls to a hundred degrees below zero or more.


Fourth planet from the Sun, Mars never gets closer to the Earth than fifty-six million kilometers, more than a hundred times farther out than the Moon. Mars is a small world, roughly half the size of Earth, with a surface gravity just a bit more than a third of the Earth’s. A hundred kilograms on Earth weighs only thirty-eight kilos on Mars.


Mars is known as the red planet because its surface is mainly a bone-dry desert of sandy iron oxides: rusty iron dust.


Yet, there is water on Mars. The planet has bright polar caps composed at least partially of frozen water – covered over most of the year by frozen carbon dioxide, dry ice. The First Mars Expedition confirmed that vast areas of the planet are underlain by permafrost: an ocean of frozen water lies beneath the red sands.


Mars is the most Earth-like of any world in the solar system. There are seasons on Mars – spring, summer, autumn and winter. Because its orbit is farther from the Sun, the Martian year is nearly twice as long as Earth’s (a few minutes short of 689 Earth days) and its seasons are consequently much longer than Earth’s. Mars rotates about its axis in almost the same time that Earth does. A day on Earth is 23 hours, 56 minutes, and 4.09 seconds long. A day on Mars is only slightly longer: 24 hours, 37 minutes, and 22.7 seconds.


To prevent confusion between Earth time and Martian, space explorers refer to the Martian day as a sol. In one Martian year there are 669 sols, plus an untidy fourteen hours, forty-six minutes and twelve seconds.


The discovery of the rock-dwelling Martian lichen raised new questions among the scientists: are the lichen the only life-form on the planet? Or is there an ecological web of various organisms? If so, why have none been found, except the lichen?


Are these lowly organisms the highest achievement that life has attained on Mars?


Or are they the rugged survivors of what was once a much richer and more complex ecology?


If they are the sole survivors, what destroyed all the other life-forms on Mars?




Book I:


THE ARRIVAL




Mars Habitat: Sol 1


‘We’re back, grandfather,’ Jamie Waterman murmured. ‘We’ve come back to Mars.’


Standing by the row of empty equipment racks just inside the domed habitat’s airlock, Jamie reached out and picked up the small stone carving from the shelf where it had waited for six years: a tiny piece of jet-black obsidian in the totem shape of a crouching bear. A miniature turquoise arrowhead was tied to its back with a rawhide thong, a wisp of a white eagle’s feather tucked atop it. He held the Navaho fetish in the palm of his gloved hand.


‘What is that?’ asked Stacy Dezhurova.


Jamie heard her strong, bright voice in his helmet earphones. None of the eight members of the Second Mars Expedition had removed their spacesuits yet, nor even lifted the visors of their helmets. They stood in a rough semicircle just inside the airlock hatch, eight faceless men and women encased in their bulky hard-suits.


‘A Navaho fetish,’ Jamie replied. ‘Powerful magic.’


Dex Trumball shuffled awkwardly toward Jamie, his thick boots clomping heavily on the habitat’s plastic flooring.


‘You brought this all the way with you?’ asked Trumball, almost accusingly.


‘On the first expedition,’ Jamie said. ‘I left it here to guard the place while we were gone.’


Trumball’s face was hidden behind the tinted visor of his helmet, but the tone of his voice left no doubt about his opinion. ‘Heap big medicine, huh?’


Jamie suppressed a flash of anger. ‘That’s right,’ he said, forcing his voice to stay calm, even. ‘The dome’s still here, isn’t it? Six years, and it’s still standing and ready for occupancy.’


Possum Craig said in his flat Texas twang, ‘Let’s pump us some breathable oxy in here before we start clappin’ ourselves on the back.’


‘Six years,’ Trumball muttered. ‘Left it waiting here all that time.’


Six years.


Even the discovery of life clinging precariously to the rocks at the bottom of Mars’ Grand Canyon had not made this return to the red planet easy or simple. It had taken six years to put together the people, the equipment – and most important of all, the money – to make this Second Mars Expedition a reality.


To his surprise and anger, Jamie Waterman had been forced to fight for a berth on the second expedition, fight with every molecule of strength and skill he possessed. But his grandfather’s fetish must have truly been powerful: he had returned to Mars at last.


After five months in space between the two worlds, after a week in orbit around Mars, after the blazing fury of their descent through the thin Martian atmosphere heated to incandescence by their fiery passage, Jamie Waterman and the other seven members of the expedition had at last stepped out onto the rust-red sandy surface of Mars.


Five men and three women, each encased in bulbous hard-shelled spacesuits that made them look like lumbering tortoises rearing on their hind legs. All the suits were white, with color-coded stripes on their sleeves for easy identification. Jamie’s three stripes were fire-engine red.


The habitat left by the first expedition looked unchanged. The dome was still inflated and appeared unscarred from its six-year wait.


The first thing the explorers did was to troop to the dome’s airlock and go inside. After a few moments of just gazing around its empty interior, they fell to their assigned tasks and checked out the life-support equipment. If the dome was unusable they would have to live for the entire year and a half of their stay on Mars in the spacecraft module that had carried them to the red planet and landed them on its surface. None of them wanted that. Five months cooped up in that tin can had been more than enough.


The dome was intact, its life-support equipment functioning adequately, its nuclear power generator still providing enough electricity to run the habitat.


I knew it would be, Jamie said to himself. Mars is a gentle world. It doesn’t want to harm us.


Craig, and Tomas Rodriguez, the NASA-provided astronaut, started the oxygen generator. It was cranky after six years of being idle, but they got it running at last and it began extracting breathable oxygen from the Martian atmosphere to mix with the nitrogen that had kept the dome inflated for the past six years.


The rest of the explorers went outside and began setting up the video cameras and virtual-reality rigs to record their arrival on Mars and transmit the news back to Earth. With his stone fetish tucked into the thigh pocket of his spacesuit, Jamie remembered the political flap he had caused when the first expedition had set foot on Mars and he had spoken a few words of Navaho instead of the stiffly formal speech the NASA public relations people had written for him.


And he remembered one thing more: the ancient cliff dwelling he had seen, built into a high niche in the soaring cliff wall of the Grand Canyon. But he dared not mention that to the others.


Not yet.




Houston: The First Meeting


Jamie had first met the expedition’s science team in a tight little windowless conference room in NASA’s Johnson Space Center, near Houston. The two women and three men had been chosen out of thousands of candidates, their names announced weeks earlier. Jamie himself had been selected to be their leader only two days ago.


‘I know what you’re going through,’ Jamie said to the five of them.


This was the first time he had met the four scientists and the expedition’s physician face-to-face. Over the months of their training and Jamie’s own struggle to be included in the Second Mars Expedition, he had communicated with each of them by electronic mail and talked with them by Picturephone, but he had never been in the same room with them before.


Now he stood, a little uneasily, at the head of the narrow conference table, feeling like an instructor facing a very talented quintet of students: younger, more certain of themselves, even more highly qualified than he. The four scientists were seated along the rickety oblong table, their eyes on him. The physician/psychologist, an exotic-looking Hindu woman with dark chocolate skin and midnight-black hair pulled straight back from her face, sat at the table’s end.


They were all in mission coveralls, coral-pink, with name tags pinned above the breast pocket. The physician, V. J. Shektar, had tied a colorful scarf around her throat. She was watching Jamie with big coal-black, almond-shaped eyes.


None of the others had added to their standard uniform, except C. Dexter Trumball, who had sewn patches on both his shoulders: one bore the microscope-and-telescope logo of the International Consortium of Universities, the other the flying T symbol of Trumball Industries.


‘We’re going to be living together for more than three years,’ Jamie continued, ‘counting the rest of your training and the mission itself. I thought it high time we got to know one another.’


Jamie had fought hard to be accepted for the second expedition. He would have been happy to be included as a mission scientist. Instead, the only way he could get aboard was to accept the responsibilities of mission director.


‘You said our training,’ the geophysicist, Dexter Trumball, interrupted. ‘Aren’t you training for the mission, too?’


Trumball was handsome, with dashing film-star looks, dark curly hair and lively, bright eyes the blue-green color of the ocean. As he sat back comfortably in his padded chair, he wore a crooked little grin that hovered between self-confidence and cockiness. He was no taller than Jamie, but quite a bit slimmer: a nimble, graceful dancer’s body compared to Jamie’s thicker, more solid build. He was also ten years younger than Jamie, and the son of the man who had spearheaded the funding for the expedition.


‘Of course I’m training, too,’ Jamie answered quickly. ‘But a good deal of what you’re going through – the Antarctic duty, for example – I did for the first expedition.’


‘Oh,’ said Trumball. ‘Been there, done that, eh?’


Jamie nodded tightly. ‘Something like that.’


‘But that was more than six years ago,’ said Mitsuo Fuchida. The biologist was as slim as a sword blade, his face a sculpture of angles and planes.


‘If you were a computer,’ he added, the slightest of smiles cracking his hatchet-sharp features, ‘you would be an entire generation behind.’


Jamie forced a returning smile. ‘I’m being upgraded. I’m requalifying on all the physical tests,’ he assured them, ‘and putting all the latest programming into my long-term memory. I won’t crash or succumb to bytelock, don’t worry.’


The others laughed politely.


Fuchida dipped his chin in acknowledgement. ‘Only joking,’ he said, sheepishly.


‘Nothing to it,’ Jamie said, smiling genuinely now.


‘Well, I don’t know about the rest of y’all,’ said the stubby, sad-faced geochemist that Jamie knew as Peter J. Craig, ‘but I’m damned glad we got an experienced man to come along with us.’


Craig had a bulbous nose and heavy jowls dark with stubble.


‘Lemme tell you,’ he went on, pronouncing you as yew, ‘I been out in the field a lotta years and there’s nothin’ that can replace real experience. We’re lucky to have Dr Waterman headin’ up this rodeo.’


Before anyone could say anything more, Jamie spread his hands and told them, ‘Look, I didn’t come here this afternoon to talk about me. I just wanted to meet you all in person and sort of say hello. We’ll be talking to each other individually and in smaller groups over the next few weeks.’


They all nodded.


‘You people are the best of the best,’ Jamie went on. ‘You’ve been picked over thousands of other applicants. The research proposals you’ve presented are very impressive; I’ve studied them all and I like what I’ve seen, very much.’


‘What about the cooperative studies?’ Trumball asked.


While on Mars, each of the four scientists would carry out dozens of experiments and measurements under direction from researchers back on Earth. That was the only way to get the full cooperation – and funding help – from the major universities.


Jamie said, ‘I know they’re going to cut into the time you have for your own work, but they’re part of the mission plan and we’ll all have to pitch in on them.’


‘You too?’


‘Certainly me too. I’m not going to spend all my time on Mars at a desk.’


They grinned at that.


‘And listen: if you run into problems with scheduling, or the demands from Earthside get to be troublesome, tell me about it. That’s what I’m here for. It’s my job to iron out conflicts.’


‘Who gets priority?’ Craig asked. ‘I mean, if it comes down to either doin’ my own stuff or doin’ what some department head from Cowflop U. wants, which way do I go?’


Jamie looked at him for a silent moment, thinking. This is a test, he realized. They’re sizing me up.


‘We’ll have to take each case on its own merits,’ he told Craig. ‘But my personal feeling is that in case of a tie, the guy on Mars gets the priority.’


Craig nodded agreement, acceptance.


Jamie looked around the table. Neither of the two women had said a word. Shektar was the medic, so he wasn’t surprised that she had nothing to say. But Trudy Hall was a cellular biologist and should contribute to the discussion.


Hall looked to Jamie like a little English sparrow. She was tiny, her thick curly brown hair clipped short, her coveralls undecorated except for her name tag. Alert gray-blue eyes, Jamie saw. She had the spare, lean figure of a marathon runner and the kind of perfect chiselled nose that other women paid plastic surgeons to obtain.


‘Any questions?’ Jamie said, looking directly at her.


Hall seemed to draw in a breath, then she said, ‘Yes, one.’


‘What is it?’ Jamie asked.


She glanced around at the others, then hunched forward slightly as she asked in a soft Yorkshire burr, ‘What’s it like on Mars? I mean, what’s it really like to be there?’


The others edged forward in their seats, too, even Trumball, and Jamie knew that they would get along fine together. He spent the next two hours telling them about Mars.




Arrival Ceremony: Sol 1


They had landed only minutes after local dawn, to give themselves as much daylight as possible for unloading their landing/ascent vehicle and getting their habitat restarted. And they had to allow time to transmit a landing ceremony back to Earth.


It had been agreed that the explorers would check the habitability of the old dome first, and only after that would they conduct the ritual of presenting themselves to the Earth’s waiting, watching billions.


Of course, the instant they had touched down cosmonaut Anastasia Dezhurova had notified mission control in Tarawa that they had landed safely. Their L/AV’s instrumentation automatically telemetered that information back to Earth, but for the first time since Jamie had met Stacy, the Russian’s broad, stolid face beamed with delight as she announced the news that was played on every television station on Earth:


‘Touchdown! Humankind has returned to Mars!’


The mission controllers, a hundred million kilometers away on the Pacific atoll of Tarawa, had broken into whoops and yowls of joy, hugging each other and dancing in their relief and excitement.


Jamie blinked sweat from his eyes as the eight of them lined up before the vidcams that Trumball and Rodriguez had set up on their Mars-thin tripods. He touched the keypad on his wrist to turn up the suit fans to maximum, and heard their insect’s buzz whine to a higher pitch. Strange to feel hot and sweaty on a world where the temperature was almost always below freezing. Can’t be from exertion, Jamie thought. It must be nervous excitement. He wished he could open his visor and wipe at his eyes, but he knew that his blood would instantly boil out of his lungs from the pitifully low Martian atmospheric pressure.


Later, Dex Trumball would take the viewers from Earth on a virtual-reality tour of their landing site while everyone else worked at bringing out the tractors and unloading the spacecraft. For now, all eight of them would go through the arrival ceremony.


As mission director, it fell to Jamie to make the first statement before the camera. It would take nearly a quarter of an hour for his words to cross the gulf between the two worlds. There were no conversations between Mars and Earth, only monologues travelling in opposite directions.


Six years earlier, when he had been the last member of the expedition to speak, he had simply given the old Navaho greeting, ‘Ya’aa’tey.’ It is good.


Now, though, he was mission director and more was expected of him.


At least this second expedition was not as rigidly controlled as the first one had been. Instead of the almost military hierarchy imposed by the governments who sponsored the First Mars Expedition, Jamie had worked out a more relaxed, more collegiate organization of equals. The two astronauts and six scientists lived and worked together as a harmonious team – most of the time.


‘You ready?’ Trumball’s voice buzzed in Jamie’s helmet earphones.


Jamie nodded, then realized that no one could see the gesture. ‘Ready as I’ll ever be,’ he said as he stepped in front of the hand-sized vidcams. Trumball, standing behind the spindly tripods, jabbed a finger at him.


Jamie raised his hand and said, ‘Greetings from the planet Mars. The Second Mars Expedition has landed, as planned, at the site of the habitat left by the First Expedition.’


Turning slightly, Jamie waved an arm in the general direction of the dome. ‘As you can see, the habitat is in excellent shape and we’re looking forward to spending the next year and a half here.


‘In a few moments,’ he continued, ‘Dr Trumball will conduct a virtual-reality tour of the area. Right now, I’d like to thank the International Consortium of Universities, the Space Transportation Association, and the taxpayers of the United States, Australia, Japan, the European Community, and the island nation of Kiribati for providing the funds that have made this expedition possible.’


They had drawn lots weeks earlier to decide the order of appearances. Vijay Shektar stepped up to the camera next, anonymous in her bulbous hard-suit, except for the bright green rings on its arms.


‘Hullo to everyone on Earth, and especially to the people of Australia,’ she said, with a decidedly Aussie accent. Her voice belied her heritage: Shektar was of Hindu descent, with dark skin and wide black onyx eyes, but she had been born and raised in Melbourne. She was a first-rate physician and psychologist, who would also assist the biology team.


After Shektar’s little speech, Mitsuo Fuchida, one of the expedition’s two biologists, gave his greetings: first in Japanese, then in English.


Dex Trumball, with his royal-blue armbands, followed.


‘. . . and I want to thank the aerospace companies who donated so much of their equipment and personnel to us,’ he said after the ritual salutations and compliments, ‘and the more than forty-five universities around the world who have contributed to this expedition. Without your financial and material and personal support, we wouldn’t be standing here on Mars now.’


Jamie felt his nose wrinkling slightly. I should’ve expected Dex to work a commercial in. He’s more interested in making money out of this expedition than doing science.


‘And a very special thanks to my father, Darryl C. Trumball, whose energy, vision and generosity has been a primal force in creating this expedition and an inspiration to us all.’


Jamie and Dex had argued about the expedition’s goals for the whole five months of their flight to Mars, politely, at first, like two mannerly academicians but over the long months of their passage in space their ideological differences had inevitably sharpened into shouting matches; real anger had developed between them. I’m going to have to iron that out, Jamie told himself. We can’t go on snarling at each other. We’ve got to be able to work together, as a team.


Find the balance, the Navaho part of his mind whispered. Find the path that leads to harmony. Only harmony can bring you to beauty.


His rational mind agreed, but still he seethed at Trumball’s cavalier assumption that the expedition should be aimed at making a profit.


The last person to appear before the camera was Trudy Hall, the English cellular biologist.


‘I’ve been rehearsing this speech for months,’ she said, her voice high with excitement, ‘but now that we’re here – well, all I can say is: crikey! This is a bit of all right! Let’s get on with it!’


Jamie laughed to himself inside the privacy of his helmet. So much for English aplomb, he thought.


The brief ceremonies over, Trumball started to move the cameras while most of the others headed for the cargo hatch of their spacecraft and the labor of unloading. Nobody sees us at work, Jamie thought. The sweat of unloading our equipment and supplies isn’t glamorous enough for the media and the folks back home. They want drama and excitement; just hauling supplies from the L/AV to the dome isn’t thrilling enough for them.


He turned and gazed out across the Martian landscape. Once we thought it was dead. Dry and cold and barren. But now we know better. He blinked, and thought for a moment he was looking out at the Navaho land in New Mexico, where his grandfather had taken him so many times. Many summers ago. A lifetime ago, on another world. That land looked dry and dead, too. Yet the People lived there, thrived there, in a hard and bitter land.


The Martian landscape held an uncanny beauty. It stirred a chord within Jamie, this red world. It was a soft landscape, barren and empty, yet somehow gentle and beckoning to him. Jamie saw that the shaded sides of the rocks and dunes were coated with a light powdering of white that sparkled and winked and vanished where the new-risen sun touched them.


I’m home, he thought. After six years, I’ve come back to where I belong.


‘What’s that white stuff ?’


Jamie heard Vijay Shektar’s smoky feline voice in his earphones, softly curious. He turned his head, but the helmet blocked his view; he had to turn his whole body to see her standing beside him.


‘Frost,’ Jamie answered.


‘Frost?’


‘Water vapor in the atmosphere freezes out on the ground and the rocks.’


‘But this is spring, isn’t it?’ Her voice sounded slightly puzzled, unsure.


Nodding, Jamie answered, ‘That’s right. It won’t be summer for another four months.’


‘But frosts should come in autumn, not in spring,’ she said.


Jamie smiled. ‘On Earth. This is Mars.’


‘Oh.’ She seemed to consider that for a moment, then said with a gleeful lilt in her voice, ‘We can have a snowball fight, then?’


Jamie shook his head. ‘Afraid not. The ice here won’t compact. It’s not wet enough; not enough hydrogen bonding.’


‘I don’t understand.’


‘It’s like very dry, very powdery snow. Much drier and more powdery than anything on Earth.’ Jamie wondered if she had ever gone skiing in Australia. Maybe New Zealand, he thought. They have good ski mountains there.


‘Can’t make snowballs, then,’ Shektar said. She sounded disappointed.


Raising his arm to point toward the horizon, Jamie answered, ‘You could once, long ago. There was an ocean here . . . or at least a sizeable sea. Like the Gulf of Mexico, most likely: fairly shallow, warmed by the sun.’


‘Really?’


‘Sure. See the terracing? The scallop-shaped indentations?’


‘That was caused by an ocean?’


Jamie nodded inside his helmet. ‘It lapped up to the slope of the Tharsis bulge, off to the west there. Where we’re standing was probably seashore, once. There might be fossils of seashells beneath our feet.’


‘And what would Martian seashells look like?’ Dex Trumball asked sharply. ‘How would you recognize a fossil here? The forms would be completely different from Earth.’


Jamie turned and saw Dex’s hard-suit, with its royal-blue armbands, nearly a hundred meters away. He’d been eavesdropping on their suit-to-suit frequency.


‘There’s always bilateral symmetry,’ Jamie said, trying to keep the resentment out of his voice.


Trumball laughed.


Vijay added, ‘Something with legs would help.’


Bounding across the iron-red sand toward them, clutching a plastic sample case in one gloved hand, Dex said, ‘But that stuff about the ocean is good. I could use that in my VR tour. Give me a couple hours with the computer and I could even show a visual simulation to the viewers back home!’


Dex was all youthful enthusiasm and vigor. Jamie felt distinctly annoyed.


The geophysicist hustled up the slight rocky incline in two-meter-long strides to where Jamie and Vijay stood.


‘It’s frost, all right. Look at it! Come on, I want to get some samples before the sun evaporates all of it.’ He hoisted the insulated sample case.


Without waiting for Jamie, Dex started down the slope toward the frost-rimed dunes.


Jamie clicked the keyboard on his left cuff to the suit radio’s base frequency. ‘Waterman to base. Shektar, Trumball and I are going down into the dune field.’


Stacy Dezhurova’s answering voice sounded slightly nettled. ‘You will be out of camera range, Jamie.’


‘Understood,’ Jamie said. ‘We should be no longer than thirty minutes and we won’t go beyond walk-back range.’


Dezhurova made a sound somewhere between a sigh and a snort. ‘Copy thirty minutes max in walk-back range.’


As senior of the two astronauts, Dezhurova was responsible for enforcing the safety regulations. Her primary station was at the dome’s communications center, watching everyone working outside through the surveillance cameras spotted around the dome.


I can understand why she’s ticked off, Jamie thought. We ought to be at the dome, helping to stow the equipment and consumables instead of wandering off across the landscape. The others had both the small tractors trundling between their L/AV and the dome.


Still, he turned his back to the work and walked slowly beside Vijay, ready to offer his hand if she stumbled on the rocks scattered across the ground. His geologist’s eye took in the area. This must be a really old impact crater, he told himself. Weathering on Mars takes eons, and this rim is almost eroded down to the level of the sand floor. Must have been a big hit, from the size of the basin. What’s left of it.


Trumball was already down in the shadows, on his knees, carefully scraping the fragile, paper-thin coating of ice into an open sample container.


‘It’s water ice, all right,’ he was saying over the suit-to-suit frequency as they approached him. ‘Same isotopic composition as the ice at the north pole, I bet. Stuff sublimes into vapor up there and the atmosphere transports it down toward the equator.’


Vijay pointed with a gloved finger. ‘It’s melting where the sun hits it.’


‘Subliming,’ Trumball said without looking up from his work. ‘It doesn’t melt, it sublimes.’


‘Goes from ice to vapor,’ Jamie explained, ‘with no liquid phase in between.’


‘I understand,’ she replied.


‘The atmosphere’s so thin, liquid water evaporates immediately.’


‘Yes, I know,’ she said, with a slight edge in her voice.


Trumball snapped the container shut and inserted it into his sample case. ‘This’ll help us nail down the global circulation of the atmosphere.’


‘Will this water be carbonated, too?’


Closing the plastic box and climbing to his feet, Trumball said, ‘Sure. Just like the water from the permafrost underground. Martian Perrier, loaded with carbon dioxide.’


Jamie started them back toward the base, feeling left out of the conversation but not knowing how to jump in without making it seem obvious that he was competing with the younger man.


‘Life has the same needs here as on Earth,’ Vijay was saying.


‘Why not?’ Trumball replied, waving his free hand. ‘It’s all the same, basically: DNA, proteins – same on both planets.’


‘But there are differences,’ Jamie said. ‘Martian DNA has the same double-helix structure as ours, but the base pairs are different chemicals.’


‘Yeah, sure. And Martian proteins have a few different amino acids in ’em. But they still need water.’


They had reached the crest of the rim rock. Jamie could see the camera atop its high skinny pole peering at them.


Reluctantly, he said, ‘We’d better get back to the dome and help finish the unloading.’


Shektar answered, ‘Yes, I suppose we should.’


Jamie couldn’t see Trumball’s face behind the heavily tinted visor of his helmet, but he heard the younger man laugh.


Hefting his container box Trumball said, ‘Well, some of us have important work to do. Have fun playing stevedores.’


And he loped across the rock-strewn ground toward the base shelter, leaving Jamie and Shektar standing on the rim of the ancient crater.




Virtual Tour: Sol 1


Later that afternoon, C. Dexter Trumball was still excited as he clicked the two miniaturized VR cameras into the slots just above his visor. They were slaved to the movements of his eyes, if the electronics rig worked right. Together with the molecular-thin data gloves he had already wormed over his spacesuit gloves, he would be able to show the millions of viewers on Earth whatever he himself saw or touched.


Briefly he looked back at the rest of the crew, now carrying crates and bulky canisters through the dome’s airlock. They would spend the rest of the day setting up equipment and making the dome livable. Trumball’s job was to entertain the people back home who were helping to pay for this expedition.


The first expedition to Mars had been run by national governments and had cost nearly a quarter-trillion dollars. This second expedition was financed mostly by private sources and cost less than a tenth as much.


Of course, the six years between the two missions had seen the advent of Clipperships, reusable spacecraft that brought down the cost of flying into orbit from thousands of dollars per pound to hundreds. Masterson Corporation and the other big aerospace firms had donated dozens of flights into Earth orbit to the Mars expedition; it was good public relations for them and their new Clipperships.


And Dex’s father had indeed spearheaded the drive that raised the money for the expedition. The elder Trumball had personally donated nearly half a billion dollars of his own wealth, then chivvied, cajoled, or shamed fellow billionaires into contributing to the cause.


But the real reason for the lower cost was that this second expedition was going to live off the land. Instead of carrying every gram of water, oxygen and fuel all the way from Earth, they had sent automated equipment ahead of them to land on Mars and start producing water, oxygen and fuel from the planet’s atmosphere and soil. Dex Trumball dubbed the procedure ‘Plan Z,’ after the engineer who had pioneered the concept decades earlier, Robert Zubrin.


Still, even with Plan Z, the expedition had run into problems before its first module took off from Earth.


Nuclear rockets would cut the travel time between Earth and Mars almost in half but there was still so much controversy in the United States and Europe over using nuclear propulsion that the expedition planners moved the main launch site to the island nation of Kiribati, out in the middle of the Pacific. There, the nuclear engines were launched into orbit on Clipperships, to be mated with the living and equipment modules launched from the United States and Russia. Anti-nuclear demonstrators were not allowed within two hundred miles of the island launch site.


Kiribati’s price for being so obliging was to have the expedition’s mission control center established at their capital, Tarawa. Pete Connors, astronaut veteran of the first expedition, and the other controllers did not at all mind moving to the balmy atoll. And Kiribati got global attention for its fine hotels and tourist facilities. And security.


The biggest problem had been selection of the personnel to go to Mars. Two biologists and two geologists would comprise the entire scientific staff, and the competition among eager, intense young scientists was ferocious. Dex sometimes asked himself if he would have been selected as one of the geologists even if his father had not been so munificent. Doesn’t matter, he always answered himself. I’m on the team and the rest of them can torque themselves inside out for all I care.


Trumball grimaced as he checked out the VR electronics with his head-up display. The diagnostic display flickered across his visor. Everything operational except the damned gloves. Their icon blinked red at him.


The first law of engineering: when something doesn’t work, kick it. As he jiggered the hair-thin optical-fiber wires that connected the gloves to the transmitter on his backpack, Trumball told himself once again that he was the only man on the team who understood the economics of this mission. And the economics determined what could or could not be accomplished.


Waterman and the rest of the scientists always have their heads in the clouds, he thought. They’re here to do science. They want to convert their curiosity into Nobel Prizes. Yeah, but unless somebody foots the frigging bills they’d still be back on some campus on Earth spending their nights chatting about Mars over the Internet.


Hell, I want to do good science, too. But the thing is, somebody’s got to pay for all this. They look down on me because I’m the only realist in the crowd.


The glove icon at last flicked to green in his HUD. He was ready to start the virtual-reality tour.


Trumball cleared the display from his visor, then tapped his wrist keypad for the radio frequency back to mission control at Tarawa. It would be twenty-eight minutes before his signal reached Earth and their confirmation and go-ahead returned to him. He spent the time plotting out the route he would follow through this little travelogue.


‘Mission control to Trumball,’ came Connors’ rich baritone voice at last, across a hundred million kilometers. ‘You are go for the VR tour. We have sixteen point nine million subscribers on-line, with more logging in as we announce your start time.’


We’ll hit twenty million easy, Trumball thought happily. At ten bucks a head, that pays for almost half of our ground equipment. We’re going to make a profit out of this expedition!


The Zieman family – father, mother, nine-year-old son and five-year-old daughter – sat in the entertainment room of their suburban Kansas City house, in front of the wall-to-wall video screen.


Only one corner of the screen was activated: a serious-looking black man was explaining that the transmission from Mars took fourteen minutes to cover the distance between the two planets, even with the signal travelling at the speed of light, ‘which is three hundred thousand kilometers per second,’ he emphasized.


The nine-year-old shook his head emphatically. ‘It’s two hundred and ninety-nine point seven nine kilometers per second,’ he corrected righteously.


His sister hissed, ‘Ssshh!’


‘Put your helmets on,’ their father said. ‘They’re going to start in a couple of seconds.’


All four of them donned the plastic helmets that held padded earphones and slide-down visors. They worked their fingers into the wired data gloves – mother helping her daughter, the boy proudly doing it for himself – then pulled the visors down when the man on the screen told them the tour was about to start.


The man’s voice counted down, ‘Three . . . two . . . one . . .’


And they were on Mars!


They were looking out on a red, rock-strewn plain; a ruddy, dusty desert stretching out as far as the eye could see; rust-colored boulders scattered across the barren, gently rolling land, like toys left behind by a careless child. The uneven horizon seemed closer than it should be. The sky was a bright butterscotch color. Small wind-shaped dunes heaped in precise rows, and the reddish sand piled against some of the bigger rocks. In the distance was something that looked like a flat-topped mesa jutting up over the horizon.


‘This is our landing site,’ Dexter Trumball’s voice was telling them. ‘We’re on the westernmost extension of a region called Lunae Planum – the Plain of the Moon. Astronomers gave Martian geography bizarro names back in the old days.’


The view shifted as Trumball turned slowly. They saw the habitat’s dome.


‘That’s where we’ll be living for the next year and a half. Tomorrow, I’ll take you on a tour inside. Right now, the other members of the expedition are busy setting things in order; you know, housekeeping stuff. By tomorrow we’ll be able to walk through and see what it’s like.’


Not a word from any of the Ziemans. Across the country, across the world, people sat staring at Mars, fascinated, engrossed.


‘Hear that faint kind of whispering sound?’ Trumball asked. ‘That’s the wind. It’s blowing at about thirty knots, practically a gale-force wind on Earth, but here on Mars the air’s so thin that it’s not even stirring up the dust from the ground. See?’


They felt their right hands groping into a pouch on the hard-suit’s leg. ‘Now watch this,’ Trumball said.


They pulled out a toy-store horseshoe magnet, red and white.


‘The sand here on Mars is rich with iron ores,’ Trumball explained, ‘so we can use this magnet . . .’


They crouched down laboriously in the bulky hard-suit and wrote out the letters M – A – R – S in the sand with the magnet as Trumball said, ‘See, we don’t have to touch the sand. The magnet pushes against the iron in the grains.’


‘I want to write my name!’ said the Zieman daughter.


‘Shut up!’ her brother snapped.


Both parents shushed them.


Trumball pocketed the magnet, then bent down and picked up a palm-sized rock. The viewers felt its weight and solidity in their gloved hands.


‘The rocks that’re scattered all around here were torn out of the ground,’ Trumball explained, straightening up. ‘Some of them might be from volcanic eruptions, but most of ’em were blasted out by meteor impacts. Mars is a lot closer to the asteroid belt than Earth is, y’know, and so gets hit by meteors a lot more.’


They seemed to be walking away from the dome, out toward a boulder the size of a house. Red sand was piled up on one side of it.


‘You can see a field of sand dunes out there,’ said Trumball, and they saw his gloved hand pointing. ‘They must be pretty stable, because they were there six years ago, when the first expedition landed.’


The pointing hand shifted against the tawny sky. ‘Over that way you can see the land starts rising. That’s the eastern edge of the Tharsis bulge, where the big volcanoes are. Pavonis Mons is roughly six hundred kilometers from us, just about due west.’


The view shifted again, fast enough to make some viewers slightly dizzy. ‘To the south are the badlands, Noctis Labyrinthus, and about six hundred kilometers to the southeast is Tithonium Chasma, the western end of the big Grand Canyon. That’s where the first expedition found the Martian lichen.’


Turning again, Trumball walked toward a small tractor. It looked almost like a dune buggy, but its wheels were thin and springy-looking. It was completely open, no cabin; the seats were surrounded by a cage of impossibly slim metal bars.


The viewers saw themselves slide into the driver’s seat. The Zieman boy muttered, ‘Way cool!’


‘I want to show you our standby fuel generator,’ Trumball said as he started up the tractor’s engine. It clattered like a diesel, but strangely high-pitched in the thin Martian air. ‘It’s about two klicks – kilometers – from the dome. Been sitting out there for more than two years now, taking carbon dioxide out of the air and water from the permafrost beneath the ground and making methane for us. Methane is natural gas; it’s the fuel we’ll use for our ground rovers.’


Before putting the tractor in motion he turned around and leaned slightly over the vehicle’s edge. ‘Take a look at the bootprints,’ Trumball said. ‘Human prints on the red sands of Mars. No one’s ever walked here before, not in this precise spot. Maybe you’ll put your footprints on Mars someday.’


‘Yah!’ the nine-year-old whooped.


Trumball drove twenty-eight million paying viewers (and their friends and families) slowly toward the fuel generator.


‘It’s not much to look at,’ he admitted, ‘but it’s a very important piece of equipment for us. So important, in fact, that we carried another one along with us.’


Once they reached the squat cylindrical module, Trumball got out of the tractor and rested a gloved hand on the smooth curving metal side of the generator.


‘Feel that vibration?’ Dozens of millions did. ‘The generator’s chugging away, making fuel for us. It also produces drinkable water for us.’


‘I’m thirsty,’ the five-year-old whined.


Trumball walked them around the automated module, found the main water tap and poured a splash of water into a metal cup he had brought with him.


‘This water is Martian,’ he said, holding up the cup. ‘It comes from the permafrost beneath the surface of the ground. It’s laced with carbon dioxide, sort of like fizzy soda water. But it’s drinkable – once we filter out the impurities.’


As he spoke, the water boiled away, leaving the cup utterly dry.


‘Martian air’s so thin that water boils even though the temperature here is below zero,’ Trumball explained. ‘The important thing, though, is that there’s an ocean of water beneath our feet, all frozen for millions and millions of years. Enough water to supply millions and millions of people, some day.’


Mrs Zieman murmured, ‘I didn’t know that.’


After precisely one full hour, Trumball said, ‘Well, that’s all for today. Got to pack it in now. Tomorrow we’ll walk through the dome. In a few days we’ll be sending a team in one of the ground rovers out to the Grand Canyon. Later on, we’ll fly two people out to the shield volcanoes in the rocketplane. And we’ll be flying the unmanned soarplanes over longer distances, too. If all goes well, we’ll fly them out to the old Viking 1 landing site and maybe even farther north, to the edge of the ice cap.’


Through all this, the viewers stared out at the Martian vista.


‘But that’s all for the future,’ Trumball concluded. ‘For now, so long from Mars. Thanks for being with us.’


For long moments the Zieman family sat unmoving, unspeaking. At last they reluctantly pulled off their helmets.


‘I wanna go to Mars,’ announced the nine-year-old. ‘When I grow up I’m gonna be a scientist and go to Mars.’


‘Me too!’ his sister added.




Dinnertime: Sol 1


Jamie found his old cubicle unchanged from six years earlier. The bunk with its thin Martian-gravity legs was waiting for him. The plastic unit that combined desk and clothes closet stood empty, just as he had left it.


Everything’s in good working order, he marvelled. They had filled the dome with inert nitrogen when they’d left. Now the air was an Earth-normal mix of nitrogen and oxygen, so they could live inside the dome in their shirtsleeves or less.


During the first expedition they had been hit by a meteor swarm, almost microscopic little pebbles that had punctured the dome in several places and even grazed Jamie’s spacesuit helmet. One in a trillion chance, the astronomers from Earth had told them. Jamie nodded, hoping that the odds remained that way.


Someone had gotten the loudspeakers going and was playing a soothing classical piano recording. Beethoven, Jamie thought. He remembered how the cosmonauts played Tchaikowsky and other Russian composers during the first expedition.


Yet the dome felt subtly different. Its new-car smell was gone. The first expedition had occupied it for only forty-five days, but that had been enough to take the shine off it. The dome felt like home, true enough, but not exactly the way Jamie had remembered it.


‘Toilets ain’t workin’.’


Jamie turned to see Possum Craig standing in his doorway, a gloomy frown on his heavy-jowled face. The accordion-slide door had been left open, so there had been no need to knock.


‘Both toilets?’ Jamie asked.


Craig nodded glumly. ‘Must be the water line clogged up. Or froze.’


Officially, Craig was a geochemist, recruited from a Texas oil company to run the drilling rig. The biologists theorized that Martian life thrived underground, perhaps miles underground, and the lichen they had found in the surface rocks were merely an extension of this below-ground ecology. ‘Plutonian biosphere,’ they called it.


Unofficially, Craig was the expedition’s repairman. There wasn’t a tool he could not wield expertly. He was plumber, electrician, and general handyman, all wrapped in one package. Trumball had started calling him ‘Wiley J. Coyote’ within a week of their launch toward Mars, when Craig had cleverly repaired a malfunctioning computer display screen with little more than a screwdriver and a pair of tweezers from the medical equipment.


Craig preferred the new name to his usual ‘Possum,’ an old oil-field reference to his painfully prominent nose.


‘You think it’s frozen?’ Jamie asked, crossing his compartment in two strides and stepping past Craig, out into the dome’s open space.


‘Most likely. We shoulda buried it, first thing.’


‘And the recycling system’s not on-line yet.’


‘I could try overpressurin’ the line, but I don’t wanta run the risk of splittin’ the pipe. You don’t want that kinda mess, not the first night.’


Stacy Dezhurova came up to them, a troubled pair of furrows between her heavy brows. Her hair was sandy-brown; she wore it in a short pageboy that looked as if she’d put a bowl over her head and chopped away herself.


‘Possum has told you the news?’ she asked gloomily.


Jamie nodded. Across the open area, at the row of lockers next to their airlock, he saw Rodriguez worming his arms through the torso of his hard-suit.


‘Tomas is going outside?’


‘The chemical toilets are in the lander. He’s going to bring them in here for tonight.’


‘It’s already dark out.’ That meant the temperature was plunging.


‘We must have toilets,’ Dezhurova said firmly. She was almost always somber and serious, an impressive and very capable woman whose formidable exterior masked a keen, dry sense of humor. But now she was in her no-nonsense mode. ‘Toilets are primary.’


‘Who’s going with Tomas?’ Jamie asked. Safety regulation forbade anyone from going out alone, even a NASA-trained astronaut.


‘I’ll go,’ Craig said, without much enthusiasm.


Dezhurova shook her head. ‘No, I will do it.’


‘Not you, Stacy,’ Jamie countered. ‘We can’t have both our astronauts outside at the same time if we can avoid it.’


Craig walked off toward the lockers. After a moment, Stacy said, ‘I will help them check out their suits.’


‘Fine,’ said Jamie.


Left alone in front of his cubicle, Jamie saw that the two other women, Hall and Shektar, were talking quietly together at the galley table. Trumball and Fuchida were not in sight, probably in one of the labs. He went back into his compartment, slid the door shut, and booted up his laptop computer. Time to make my report back to Tarawa, he told himself, debating mentally whether the toilet problem was important enough to mention.


Let the news media find out our toilets aren’t working and that’s all they’ll talk about for the next two weeks, he told himself.


Jamie had insisted, from the very beginning of the expedition’s planning, that the whole team should have dinner together whenever possible. Everyone in the dome must come together for the evening meal; only those out on field excursions were excused. There had to be one time during each day when they could all get together, discuss the day’s work casually, informally, and relax and socialize.


Once the chemical toilets had been carried into the dome and installed in the two lavatories, everyone washed up from the water supply they had brought with them and congregated at the galley tables. Jamie started pushing the tables together to make one large table; Fuchida immediately came over to help. Then they lined up at the microwave ovens, heating the precooked meals that each person had taken from his or her personal store of supplies.


‘It’s been an eventful day,’ Jamie said, once they were all seated.


‘Tomorrow will be better,’ said Trudy Hall. It was a line she had used almost every day of their journey from Earth. She said it with a forced, almost desperate, cheerfulness that made Jamie wonder about her.


‘Tomorrow will be better only if the toilets are working,’ Stacy Dezhurova added. She was sitting next to Hall, thickset big-boned Russian next to the slight little English sparrow.


‘They will be,’ said Trumball confidently. Then he turned to Craig, ‘Won’t they, Wiley?’


‘Sure, sure,’ Craig said, pronouncing it, ‘Shore, shore.’


Rodriguez looked up from his tamales and refried beans. ‘They better be,’ he said.


Jamie wanted to get off the subject. ‘Dex,’ he called out, ‘what about the backup water generator? Will we have to move it?’


Trumball sat exactly opposite Jamie. Deliberately, Jamie had chosen a seat in the middle of the table. He did not want to appear to be placing himself at its head. Trumball had taken the chair on the other side.


The backup water generator had been launched two years earlier, on the same booster as the methane fuel generator. The uncrewed landing vehicle, without direct human guidance, had set itself down more than two kilometers away from the dome.


Before Trumball could reply, Craig said, ‘It’s just th’ backup; we brought the primary along with us.’


‘I know,’ Jamie said. ‘But if the primary breaks down, then what? Is it smart to have our backup water supply sitting two klicks away?’


Trumball chewed thoughtfully on a mouthful of roast beef, then answered, ‘We’ve got three options. Either we run piping out to the backup or we jack the module up and tow it closer to home base with one of the tractors.’


‘The third option?’ Dezhurova asked.


With an impish grin, Trumball said, ‘We take a walk out there every time the primary gunks up on us.’


Most of the people around the table laughed politely.


‘Do we have enough piping to cover that distance?’ Jamie asked.


Trumball nodded. ‘Plenty.’


‘I don’t think it’s such a good idea to run piping all that distance,’ Craig said. ‘It’ll freeze ever’ night, ’less we bury it really deep, below the permafrost line.’


Trumball shrugged nonchalantly. ‘Then we’ll have to move the rig.’


Craig nodded his agreement.


The one problem they had encountered with Plan Z was that the modules sent ahead of the human team could not be piloted with sufficient accuracy. The communications lag between Earth and Mars prevented real-time control from Tarawa of the uncrewed modules’ landings. A two-kilometer radius was excellent shooting over a distance of a hundred million klicks but it was not quite good enough for the needs of the explorers.


‘All right,’ Jamie said slowly. ‘First order of business tomorrow is to bring the backup closer to home.’


‘And then we head for the Canyon,’ Trumball said.


‘Possum starts drilling core samples,’ Jamie said.


‘I move the garden out of the ship and into its own dome,’ said Fuchida, with a happy grin.


‘While we head for the Canyon,’ Trumball insisted.


‘While we head for the Canyon,’ Jamie conceded.


Trumball nodded, apparently satisfied.


‘We’ve got a big job ahead of us,’ Jamie said to them all. ‘We’re going to be living here for a year and a half. We’ve been able to grow food crops in the ship; now we’ve got to really start living off the land – growing the foods we need and generating our air and fuel from local resources. We have to make ourselves as self-sufficient as possible.’


They all nodded.


‘Mars will test us,’ Fuchida murmured.


‘What?’


The Japanese biologist looked surprised that anyone had heard his comment. ‘I merely meant that Mars will present challenges to each of us.’


Jamie nodded. ‘Challenges . . . and opportunities.’


‘Make no mistake about it,’ Fuchida countered. ‘Each of us will be tested by Mars. Our strength, our intelligence, our character – all will be tested by this alien world.’


‘The eight of us against Mars,’ murmured Stacy Dezhurova.


Dex Trumball said, ‘Just like the Seven against Thebes.’


‘The what?’ Rodriguez asked.


‘It’s an ancient Greek play,’ Trumball replied. ‘By Euripides.’


‘By Aeschylus,’ corrected Fuchida.


Dex glared at him. ‘Euripides.’


‘Euripides wrote The Phoenician Women,’ Fuchida said confidently. ‘It was Aeschylus who wrote The Seven Against Thebes.’


Interrupting their dispute, Jamie said, ‘It’s not the eight of us against Mars. We’re here to learn how to live with Mars. To teach the others who’ll follow us how to live here.’


‘Damn’ straight,’ muttered Possum Craig.


Trumball conceded the point with a nod, then probed, ‘So when are we going to move our base of operations to the Canyon area?’


It was an argument they had gone over for months during the flight. Life had been found in the bottom of the Grand Canyon, why not establish the expedition’s base there?


Suppressing a burst of irritation, Jamie said, ‘It makes no sense to move our base. We can traverse out to the Canyon and survey the area for a secondary base when the next team comes.’


‘If a next team comes,’ Trumball muttered.


‘This isn’t going to be the last expedition to Mars,’ Jamie said firmly. ‘We’re part of an ongoing effort—’


‘Not if we just diddle around and don’t accomplish anything.’


Jamie felt his temper simmering. ‘We’re here to accomplish several goals. This base is well-situated and working fine.’


‘Except for the toilets,’ Dezhurova chipped in. She said it with an unlikely grin, but no one laughed.


‘It would take a month or more to move this camp,’ Jamie went on, tightly. ‘And by going to the Canyon, we move away from the volcanoes.’


‘Look,’ Trumball said, hunching forward eagerly, ‘I’m just as interested in the volcanoes as you are. I’m a geophysicist, remember?’


Before Jamie could reply, Dex went on, ‘But the people who’ve put up the money for this expedition want to see results. Everybody’s screaming to know what those lichen are all about. The volcanoes are dead! Let’s get our priorities straight, for God’s sake.’


‘Who says the volcanoes are dead?’ Fuchida snapped. ‘We don’t know that!’


Jamie took a breath. ‘Our priorities were decided more than two years ago, and the people who are funding us agreed to them. We’re not here for show-business. We’re here to determine how widespread life is on this planet, if we can.’


Trumball slouched back in his chair, the grin on his face close to a sneer. ‘If we can,’ he mimicked.


Trudy Hall spoke up. ‘I want to get down into the Canyon and study the lichen, of course,’ she said, in her soft Yorkshire accent. ‘But I also want to see if there’s life elsewhere: the volcanoes, the cores Possum’s going to drill, up at the ice cap – we’ve got a whole world to explore.’


Before Trumball could argue, Jamie said, ‘Look, Dex . . . everybody: We’re going to be here for a year and a half. Moving the base isn’t a decision we have to make tonight.’


‘Especially with the toilets not working,’ Dezhurova piped up.


‘You mean you’ll consider moving later on?’ Trumball probed eagerly.


Feeling tired of the whole matter, Jamie nodded. ‘I’ll consider it, depending on what we find both at the Canyon and elsewhere.’


Trumball’s expectant grin faded. ‘That’s like a parent telling his kid, “We’ll see.” It means no, but you don’t want to argue about it.’


‘I’m not your daddy, Dex.’


Trumball snorted. ‘That’s for damned sure.’


‘As your faithful physician,’ Vijay Shektar said, a bright smile on her dark-skinned face, ‘I have the authority to prescribe a certain amount of celebratory stimulant for this occasion.’


‘Medicinal alcohol?’ said Stacy Dezhurova, her somber face lighting up.


‘Australian champagne, actually,’ Shektar replied. ‘I brought two bottles.’


‘I have an excellent Scotch whisky,’ Fuchida said enthusiastically.


‘Hell, all I brought,’ said Craig, ‘was a quart of red-eye.’


Jamie leaned back in his chair. Vijay’s defused the argument, he realized. She’s a pretty good psychologist. He remembered the first night on the first expedition. The mission regulations had strictly prohibited alcohol or drugs, so everybody had smuggled a bottle or two in their personal effects – everybody except Jamie, who had been added to the team so late that he never had time even to think about booze.


He hadn’t carried any with him this time, either. I should have brought something, he chided himself. That’s a mistake.


Sure enough, Trumball asked across the table, ‘And what has our revered leader brought for the party?’


Jamie made himself grin. He spread his hands. ‘Nothing, I’m afraid.’


‘Not even a six-pack of beer?’ Craig asked.


‘Not even a button or two of peyote?’ Trumball added.


Jamie just shook his head. He remembered that even the dour Vosnesensky, so safety-conscious as leader of the ground team that he was almost paranoid, had produced some vodka on that first night.


Jamie got to his feet and all their banter stopped.


‘Okay, have a party. You’ve earned it. But only this one night. Starting tomorrow morning, no liquor until we’re safely on our way back home.’


‘Correct!’ Dezhurova said, and they all scrambled to their quarters and their stashes.


Jamie stayed for one sip of Shektar’s champagne, then retreated to his quarters. He worked on his daily report and studied the plans for the traverse back to the Canyon, where the first expedition had abandoned a rover vehicle that had sunk into a crater filled with treacherous sand.


It was hard to concentrate on the work, with the others singing limericks at the top of their lungs to the tune of Cielito Lindo.


‘Ay, ay, ay, ay,


‘Your mother swims after troopships!


‘So sing me another verse,


‘Worse than the other verse,


‘Waltz me around again, Willy.’


Stacy Dezhurova’s voice rang above all the rest, a rich, clear soprano. She could have been an opera star, Jamie realized. Madame Butterfly. A chunky, dour Madame Butterfly.


The limericks got raunchier and raunchier, including one that Trumball loudly proclaimed had been written by no less than Isaac Asimov:


‘A harlot from South Carolina


‘Tied fiddle strings ’cross her vagina,


‘With proper-sized cocks


‘What was sex became Bach’s


‘Toccata and fugue in G minor!’


Then Shektar’s unmistakable Aussie voice rose above the babble:


‘Do any of you know “The Jolly Tinker?”’


Silence. Jamie could sense them all shaking their befuddled heads.


In a vibrant mezzo, Shektar began:


‘Oh, the tinker was a-strolling,


‘A-strolling down the strand,


‘With his knapsack on his shoulder


‘And his penis in his hand . . .’


Everyone laughed uproariously. The song went on and on, worse and worse. Jamie wondered if they would be in any shape for work the next morning.




Diary Entry


We’ve made it down at last, after five months cooped up in that sardine tin. Another day in that metal coffin and I would’ve started screaming. The dome is bigger, more spacious. But it’s strange. It doesn’t smell right. I know that something’s wrong here. The dome smells bad.




Night: Sol 1


Jamie waited until they at last quietened down before he stripped off his clothes and pulled a pair of Jockey shorts and a tee-shirt from his garment bag.


I ought to unpack the clothes and stow them away properly, he told himself. But he felt too tired, drained physically and emotionally, to do anything but lie back on his bunk. I’ll get up early tomorrow and do it.


He had plugged his laptop into the dome’s power-line and set it up beside the bunk, where he could reach the keyboard easily. He tapped into a news broadcast from Earth, realizing that whatever he saw and heard had been beamed from a satellite a quarter-hour earlier.


Most of the major news and entertainment networks on Earth had gladly agreed to beam their broadcasts to Mars, free of charge. The expedition planners had willingly paid the costs of setting up the transmitters; a link with home was important for the explorers’ emotional well-being, even if it was only electronic.


Jamie saw the eight of them in their blank-faced hard-suits, standing on the red sands of Mars, mouthing their little speeches. Then the screen cut to scenes of school children watching the landing ceremony. The second landing on Mars did not draw the huge throngs of celebrations that the first landing had.


Jamie stretched back on his bunk and locked his fingers behind his head. Well, that’s natural enough, I guess. The first time’s exciting for the general public. The second landing looks a lot like the first one did. There won’t be any excitement back home unless we run into some real trouble.


Or unless we find—


Someone tapped at his door.


Almost annoyed at the interruption, Jamie called, ‘Who is it?’


‘Vijay.’


Jamie swung his legs off the bunk and stood up. ‘Hold on for a second.’ He grabbed his discarded coveralls and pulled them on. As he sealed the Velcro front seam he stepped to the door and unlatched it.


‘Something wrong?’ he asked.


She had changed from her standard coveralls to a bulky, loose-fitting nubby turtleneck sweater and a pair of shapeless baggy slacks. She sure isn’t flaunting her body, Jamie thought, but she does like bright colors. The sweater was coral-red, the slacks sunshine-yellow.


‘No, nothing wrong,’ she said, holding up a sealed plastic bag in one hand. ‘Just your vitamin delivery service, mate.’


‘Oh.’ Jamie took the bag from her hand.


‘This week’s supply of the supplements you’ll need,’ she said. Shektar had personally delivered the vitamin supplements to every member of the expedition all through the flight from Earth.


‘Right.’


‘Don’t want you coming down with scurvy,’ she said, almost impishly. The whole ground team of the first expedition had done just that when their vitamin supplement supply had been contaminated.


‘No,’ Jamie agreed, ‘once is enough.’


‘Do you have time for a nightcap, or are you ready for sleep?’


He almost snorted at her. ‘After the blast you guys had, you still want a nightcap?


‘Orange juice, Jamie. Blood sugar.’


‘I thought you’d be needing aspirin.’


‘No worries,’ she said, leading the way toward the galley. ‘I din’t drink enough to hurt.’


The dome was dimly lit now; since the partitions of the privacy compartments only rose eight feet high, night-time illumination was kept low.


‘Where’d you learn those songs?’ he asked, following her across the shadowy floor.


‘The benefits of a college education.’


‘Some education.’


Vijay looked at him curiously. ‘Din’t you ever get drunk at college and sing bawdy songs?’


‘No, I guess not,’ Jamie said, thinking of how many Navahos he had seen reeling from beer.


‘You don’t have to look so disapproving,’ she said, with a smile.


‘I didn’t realize I was.’


‘You’re scowling like a cut snake.’


‘Like a what?’


‘I mean, it’s not as if we’d gone completely devo. Nobody jumped me.’


She isn’t drunk or hung over, Jamie realized. She’s the expedition’s psychologist as well as our medic. This little visit isn’t personal, it’s professional. She’s testing me.


Is she wearing perfume? he wondered. A faint flowery scent tickled his nostrils. Maybe she’s using perfume to cover up body odor. Without the water from the recycler, they had gone without showering after their long sweaty day of physical labor.


‘I wish somebody had brought some beer along,’ Shektar said as she tapped the dispenser for a squirt of orange juice. Once the water line was working properly they would mix powdered concentrate with fresh water and save the precious prepackaged supplies for emergencies.


‘Why wish for beer when you’ve got champagne?’ Jamie asked.


She shrugged, and the motion stirred him despite the bulky sweater. ‘Aussie beer’s a lot better than Aussie fizz,’ she said.


Jamie wished for hot chocolate, settled for a tea bag and a squirt of hot water.


‘Rank has its privileges,’ Shektar murmured as they sat at the table.


Jamie blinked at her, puzzled.


‘You’re using some of our reserve water supply,’ she explained.


‘Oh, that. We’ll bring the generator on-line tomorrow. We won’t run short of water.’


She leaned back in her chair, as relaxed as if they were in a neighborhood café. ‘If we do run short, we’ll have to return to Earth, won’t we?’


‘We won’t.’


‘You’re very confident.’


Jamie made himself smile at her. ‘Is this a psych test?’


She smiled back. ‘No, not really. I just wanted a chance to talk to you privately for a few minutes. Hard to do on the ship.’


‘Easier here.’


‘Yes. Much roomier here in this dome.’


‘So?’


Shektar took a sip of juice, then put her plastic cup down on the table. Leaning slightly toward Jamie, she said, ‘You and Dex are going to have an explosion soon if you’re not careful.’


So that’s it, Jamie thought. Aloud, he replied, ‘No, we’re not. I won’t let that happen.’


‘How can you prevent it?’


Jamie hesitated, then answered, ‘I’m not going to lose my temper. I can understand how he feels and I’m not going to let it bother me.’


‘It already bothers you. That’s obvious.’


‘Look,’ Jamie said, ‘I know that Dex’s father was a major driving force behind getting this expedition funded. But we’re a long way from daddy now. Dex is going to have to figure that out for himself. Here on Mars, it doesn’t count who your father is or what happened back on Earth. Here on Mars, the only thing that counts is what you can do, what you can accomplish.’


‘Nice theory, but—’


‘I’m not going to let him get under my skin,’ Jamie insisted, consciously keeping himself from clenching his fists. ‘The work we’ve got to do here is too important to let personalities get in the way.’


‘Do you really think you can spend a year and a half here without some sort of confrontation?’ Shektar’s face was deadly serious, her eyes locked onto Jamie’s.


‘Yes,’ he said. He couldn’t look away from those eyes: so deep and dark, shining and grave. Her midnight-black hair was pulled away from her face, pinned back behind her neck. Jamie wondered what she would do if he reached back there and unpinned it, let it fall loosely around her shoulders. He recalled that it had been nearly a year since he’d made love.


Shektar seemed to sense something. She looked away briefly.


‘I can do it,’ Jamie assured her, trying to keep his voice light and relaxed. ‘I won’t let him get to me.’


‘The stoic Indian, hey?’ she said, without humor. ‘Let your enemies burn you at the stake without uttering a peep.’


Jamie grasped her slender wrist. ‘Nobody’s going to burn me, and nobody’s going to die here. We’re going to explore as much of this planet as we can and Dex will just have to learn that he’s a member of the team, not the mission director.’


‘He’s an alpha male, y’know. Just like you.’


‘What’s that mean?’


Shektar looked into his eyes again. ‘You’re both natural leaders. You both have to be top dog. It’s a prescription for trouble. Maybe disaster.’


Feeling nettled, almost angry, Jamie asked, ‘How did you psychologists allow the two of us to come on this mission?’


‘Because,’ she answered, ‘Dex was clever enough to hide it. He knew what the psychologists were testing for and he fooled all of them.’


‘You too?’


‘Me too,’ she admitted. ‘It wasn’t until the two of you started arguing on the way out here that I realized what a mistake we’ve made.’


‘You mean I’ve got the same psychological profile as he does?’


‘You’re both alpha males, that’s clear as sunshine. You’re natural-born competitors.’


Jamie shook his head, more in wonder than disbelief.


She mistook the gesture. ‘Look at what you did on the first expedition. You took it over, din’t you? You overwhelmed that Russian cosmonaut who was supposed to be the leader of the ground team and you even pushed the mission director into letting you go to the Grand Canyon, din’t you?’


‘Well . . . yeah . . .’


Very seriously, she said, ‘That’s alpha male behavior, Jamie. Top dog. Ruler of the roost. King of the hill.’


‘And you’re saying Dex is just like me?’


‘Same profile. Different personality, in many ways, but he’s got the same kind of devils driving him that you have.’


Jamie blew out a breath. Then he asked, ‘Are you having the same talk with him?’


‘Not yet. I wanted to speak with you first.’


‘Do you think talking to him will do any good?’


‘No. Frankly, I don’t.’


‘Hm.’


‘He can’t alter his basic personality any more than you can. You can’t change yourself. The only reason I brought this up to you is because you’re the mission director and I thought you had to know what you’re up against.’


‘What we’re all up against,’ Jamie said.


‘That’s right,’ Shektar agreed. ‘We’re all in the same canoe, aren’t we?’


Jamie mulled it over in silence for several moments, Shektar watched him, unmoving, leaving her wrist in his grasp.


‘Okay,’ Jamie said at last. ‘I don’t know if it’ll do any good to mention this to Dex or not.’
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